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Descripti on wegberastsl Retention System for G ound Engagi ng TBOTAISS5/22448
Technical Field The present invention relates generally to ground engagi ng
tools for earthworking inplenents and the |like and, nore particularly, to a
mechani cal retention system for detachably-retaining a 10 repl aceable tool
onto such inplenents. Background Art Earthworking inplenents, such as
buckets, blades, rippers, bows and the like, used on 15 earthworking
machi nes, such as | oader, excavators, tractors, scrapers and the |ike,
‘conmonl y enpl oy ground engagi ng toolékﬁﬂ&LlEﬁgﬁge the earth being worked or
materials being excavated or |oaded. Because of the |oading forces and

hi ghly abrasive 20 materials encountered gr ound enoaolng tool s wear out
rapi dly and needie¢hanicabiRgtention Sugt g

the inplenent and to keep the i npl ement morklng at peak eff|C|ency Because
of such fre ueni rfglaC£g§nt¥1|t Is desirable to be able to 25 quickly and
easily renpve tHeS a €5%d replace it with a new one. Many types of
retention devices, such aSheipsesmmktimwéﬂﬂdpnruamaﬁﬁﬁnganﬁxhlkyt&&epast to
retain the tool t | n oLl 1 0

typi cal exanpl £90§8ge$§%%§§nggg§$%%sg%% dan l’Q':gtlzi'(l%]ileng r}‘{Jscka‘ dmeet h
‘are discl osed ithe) Bik@aandt mr65p%81©8¥?¥k$uetb$mcaﬂ:991 to Larren

F. Jones for EXféﬂ@ﬁwsnng)%beﬁowi etdbppbiy | Yetidah flor Large Dragline
Buckets; U.S. Patent 824 i ssued cenber 93 to Erwin D
10 <xreplaceable tooi onto such 1mp1ements

Background Art
Earthworking implements, such as buckets,

blades, rippers, bowls and the like, used on

15 earthworking machines, such as loader, excavators,
tractors, scrapers and the like, commonly employ
ground engaging tools that engage the earth being
worked or materials being excavated or loaded.
Because of the loading forces and highly abrasive

20 materials encountered, ground engaging tools wear out
rapidly and need to be replaced in order to protect
the parent material of the implement and to keep the
implement working at peak efficiency. Because of such
frequent replacement, it is desirable to be able to

25 quickly and easily remove the worn tool and replace it
with a new one. Many types of retention devices, such
as pins and the like, have been used in the past to
retain the tool onto the tool mounting portion of the
implement. Some typical examples of retention devices

30 used for retaining bucket teeth are disclosed in U.S.
Patent No. 5,068,986 issued 3 December 1991 to Larren
F. Jones for Excavating Tooth Point Particularly
Suited for Large Dragline Buckets; U.S. Patent No.
5,272,824 igsued 28 December 1993 to Erwin D.
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Cor nel i usWORY23¥5t h Assenbly with Leaf Spring Retainer; anBCT/US98/23448:nt No.
5,423,138 issued 13 June 1995 to Richard E. Livesay, et al for Ti pto
Adapter Interface. 5 “ Many such prior retention devices perform
satisfactorily, but are either conpl exand expensive, or require special
tools or the large exertion of effort to renove and repl ace the retainers.

Qther retainers may sinply fail during use, resulting in the 10 [|oss of
the tool fromthe,i

. np Ierrent pre l,nyeptiqn _js . directed to
over coni ng SHEnSilH'ﬁr &og1 T &Lp%@t?ﬁg‘ﬁ’gyef‘?&%‘n?@ Edsrpr’flﬂ?e use of prior art
tools and rreeatinet;devidce&ssS. 15’ath$cNosur5e4aB UJ’.%@ Imasamd A3 IJureccor dance

wth one ashset gh RISHALESH! LOURAY, oy AuTeehanicald SEIIgN SyStem | s

provi ded fo a| ning a éplaceable to onto ar]r ear t hwor ki ng
i mpl enent . Thtéerdhaest.i on syst emincludes 20 a generally rectangul ar

. , h
retainerg openi ng throwgh, a,t ac gﬁ/ﬁjxl r@ctefrﬁ%otrp‘ﬁevtﬂ%s hasr ol T

opposi ng end surfaces an opposi ng si_de surfaces. One of the palr
of opposi ng seitde fantiorddy dduthare Fithar FAaRHaH 3t PREHFSur f aces are

di sposed a 23 x{&ﬁﬂ@eersﬁét%ldlt&iﬁ@enawé 1taa_rg@ Qsteter 1die opening with a
predeterm ned | ength. A'ret aéﬁg] lp%(kfet i r%?illﬁn the si.de surface of a
mount i ng poBEEAFtoftQ HETNA t % |rtq Bin FEFStry with the
retainer opewritignekhie Wl@itmpﬂqfifmsl ahwciogndisid), wmiiteivig oin erteed i N an
opposin relatlo flrs i ngated spring retainer is
poSi t i o Qpl 95t \ﬁeé%li%e X t#ﬁ%ﬁ)%%%(ﬁ al n%‘ﬁe tool onto the inplenent.
The retainer has a paiThefpresest tinwnkicurisicdisreeteditoof opposite end
overcoming one or more of the problems encountered in

the use of prior art tools and retention devices.

15 Disclosure of the Invention

In accordance with one aspect of the present
invention, a mechanical retention system is provided
for detachably retaining a replaceable tool onto an
earthworking implement. The retention system includes

20 a generally rectangular retainer opening through the
sidewall of the tool that has a pair of opposing end
surfaces and a pair of opposing side surfaces. One of
the pair of opposing side surfaces defines a first
abutment and the end surfaces are disposed a

25 predetermined distance apart to provide the opening
with a predetermined length. A retainer pocket is.
formed in the side surface of a mounting portion of
the implement and is positionable in registry with the
retainer opening. The pocket defines a second

30 abutment oriented in an opposing relation to the first
abutment. An elongated spring retainer is
positionable between the abutments to retain the tool
onto the implement. The retainer has a pair of

opposite side surfaces, a pair of opposite end
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portions, .anwomoedstsl convol ute spring portion and a thi ckneRCHUFBR2Z448 nt
to define a first elevational portion and a second el evational portion.
Each end portion has a flange extending therefromw thin the 5 confines of
the first elevational portion a sufficie® distance to provide the retainer
with a predeterm ned | ength between the flanges that is greater than the
predeterm ned | ength of the retainer opening. The spring portion is adapted
to allow the forcihle 10 conpressign of t?e retaiper to a,len ta suf ficient
to pernit the PR¥ELOPRSn S HLRECPEZNGESTYVR Bﬁﬁhs?ﬁ%nge?%fﬁé?no%% i Ag wherein
the first el evahiehalegpoufFaciendi spodedina ahfirst aébevapbokal where one

of the sides of the retainer is in an _abutting r Lon W 1 t he second
abut ment and tﬁ@rgéﬁﬁh&n9r€v§FF8H§IeESV?E&ﬁn?g ngﬁiégheghéghtggdretainer
openi ng where thetdidiehasf at fdanigeeexteadénf therafzomawithingthel ation
with the first abut. a j S kR tin

Yol it on 1 05t nEORIIEE, S SOy EiSyakaBast BopefbaPRSReioagt | nO
Descri ption of dimtabcaiiteyPreivgdel the xetpadgernWach pepspdetpymippdw of an

i npl ement with r@%@]-ﬁ@&&&ﬂ@@@ﬁ enthag 23 Beehter thaheeheand being
retained by a %%% ani cal retention s?gﬁén1enb d i% t he grinci | es of the

. 0 g .
present i nvent ipgiedatiqrningds lengtdyGdntdey TeE4L8eLeOPPBAAE - vi of the
retention syst eypdialf paanieimlily pted ithe ad1dw3@hef £birgible Fig. 3 is a

[ragnentary, crose: setllonal gl ol e LeLentl 9 Sy BEaken.eRg Al |y

permit the insertion of the flanges through the
retainer opening wherein the first elevational portion
is disposed in the retainer pocket where one of the
sides of the retainer is in an abutting relation with
15 the second abutment and the second elevational portion
is positioned in the retainer opening where the other
of the sides thereof is in an abutting relation with
the first abutment and each of the flanges are
disposed in abutting relation to the interior surface
20 of the sidewall of the tool.

Brief Description of the Drawings
Fig. 1 is a fragmentary perspective view of
an implement with a tool mounted onto a mounting
25 portion thereof and being retained by a mechanical
retention system embodying the principles of the
present invention.
Fig. 2 is a fragmentary cross-sectional view
of the retention system taken generally along line 2-2
30 of Fig. 1.
Pig. 3 is a fragmentary cross-sectional view
of the retention system taken generally along line 3-3
of Fig. 1.
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Fig. 4 i sWe99B¥ISoded perspective view of the retainer andPCHUES22448

illustrated in Figs. 2 and 3. Fig. 5 is a bottomplan view of the retainer
illustrated in Fig. 4. 5 Fig. 6 a fragnentary perspective view
simlar to Fig. 1, but of another inpfénment and tool being retained by the
mechani cal retention system Fig. 7 is an enlarged side el evational view of
retention systemof Fig. 6. 10 Fig. 8 is a cross-sectional view

of the retainers takep,along.line 8- 8 i g, ' 9.ks..a
Ccross-sectional viem1€+gan tﬁﬁra%n%%ﬁ}ﬁéﬁﬁig?r%%%g%gvgrv?§V ?Ee retainer.
Fig. 10 is théregoebharyandosevercilbnatratedvinwFsgail arand Bhat of Fig. -
3, but illustrating agofheg dj 0 evi8labReEheFiBralhels @

per spective view of ?ﬁgéfeéaiﬁzg %ﬁgﬁémiéléﬁgYilo. go %est ﬁbég for
Carryi ng Quiltwetravedt innFRafedring to the drawings and nore particularly

to Figsg 1 - 5 an eaﬁigwﬂakhnﬁrbgabﬁﬁaay B8rspBicehvinvibe exenpl ary
enbodi nent depicted in_Fi 1

] =i Q. s a hucket, has a.ground_engagi ng tool
nmount i ng 25SiWakBEr t8r Fafapter P¥5 agoﬁnﬂﬁPSH pragpFFEdaggrggpﬁceable
ground engapkifgt @etalfedwbiycRhienmebhantaad iretantdonhsyEtent.ool or tooth
14 is detachably retained gn.the_adapter 12 a i cal tention
system 16 to be nore ?&ﬁrygd&§c?Pb88R8§PSé_S?tesﬁg§| %ggg%% gﬁﬁ%ﬁciated
that the exefipretgnedbadisystes dEpFdged6i.n the drawi ngs and descri bed
her ei n la({e nmerely for F‘il ugt rat | v,%lglérsggg%%,ioqﬁ%.ll r\,&le% GEtep! ated that the
present™1nvention be used for other closely relate

retainers taken along line 8-8 of Fig. 7.
Fig. 9 is a cross-sectional view of another
embodiment of the cover for the retainer.
Fig. 10 is a fragmentary cross-sectional
15 view similar to that of Fig. 3, but illustrating
another embodiment of the retainer.
Fig. 11 is a perspective view of the

retainer shown in Fig. 10.

20 Best Mode for Carrying Out the Invention
Referring to the drawings and more

particularly to Figs. 1 - 5, an earthworking implement
10, which in the'exemplary embodiment depicted in Fig.
1 is a bucket, has-a ground engaging tool mounting

25 member or adapter 12 upon which is carried a
replaceable ground engaging tool 14, which in this
case is a tooth. The tool or tooth 14 is detachably
retained on the adapter 12 by a mechanical retention
‘system 16 to be more fully described below. It should

30 be appreciated that the exemplary embodiments depicted
in the drawings and described herein are merely for
illustrative purposes, as it is contemplated that the
present invention be used for other closely related

ground engaging tool and implement applications.



ground engagi ng tool and inplenment applications. WD 99/ 23315

PCT/ US98/ 23468923315 Exanpl es of related inplenents include bRCKAISIS/Z2A4B _ ;
shovel s, bull dozer and notor grader bl ades, rippers, scraper bows and the
| i ke. Exanples of tools for such inplenents include tips, cutting edges and
5 cutting edge protectors, corner and sgde protectors. Munting nenbers 12
may i nclude such things as tooth couplers and adapters and the |ike. Such

i npl ements, nounting nmenbers and tools therefor are all well known in the
art and all of such uses are intended to be 10 covered by the present

i nventi on everExanmplgs tdfeywdiared dmplemenspedntilodel puskews enddescri bed

nereln. as thasgaldd | sfhithddig: ady %%o&eg,%sg%éﬁgkshsagﬁ | BappReal e the

t eachi ngs of the present i nvention Into su

In the enbodi msmangspibavds iand-itde like. tﬁiecarn@&reérr@ﬁt tgplsuérREt 10 has a

cutting edge ]&chﬂﬁ@.@rﬁéﬂlﬂs Q’Q&ﬂu’k& t&%)scu%h(tﬁf&hg el léeaaat carries a
plurality of adapters, one of which is shown at .1 adapter 12 is

secured i n5t h&Priddish e REREATALS 2 FOFE ARt Sﬁ& 358 CESRFSwel di ng and
has a forward M&ﬁtﬁm@uﬁ&m@mz mcay dnolesie 2chashiesis sowooth Fig. 2.

The nose 20 exten al ong, an a 2 gen oniente al ong the
nor mal directioH %r?’?‘}u ea%%ngﬁ c}ﬂ‘ e tg(’%lo#‘n%flfjﬁqlgﬁl e tool 25
is in working mgagﬁrgenuembe:t'stdtmi g:rcm]mj thesredepyi atred aly aeddwkdwnand has
a bl unt abut nen gg_e m L& cf i ormal to the
nor mal wor ki ng riorce gr?l on 4& or érHecel vsle(r%;ﬁnoglé%{d%%rt%gs]?%f romthe
tooth 14. 1The cweered by sthéaprespntaoinvadt ism temﬁrsltd@@hfté@s h&ye3?2
extendi ng rearyaf dbden, specifically shown or described herein, as

those skilled in the art are readily able to

incorporate the teachings of the present invention
into such other applications.

15 In the embodiment depicted in Figs. 1-5, the
implement or bucket 10 has a cutting edge 18. The
cutting edge 18, as customary in the art, carries a
plurality of adapters, one of which is shown at 12.
The adapter 12 is secured in the present embodiment to

20 the cutting edge 18 by welding and has a forward tooth
mounting portion or nose 20, as best shown in Fig. 2.
The nose 20 extends along an axis 22, which is
generally oriented along the normal direction of
working forces exerted on the tooth 14 when the tool

25 ig in working engagement with the ground, as depicted
by arrow 24, and has a blunt abutment surface 28,
which is oriented in a direction normal to the normal
working force direction 24 for receiving loading
forces from the tooth 14. The nose 20 also has top

30 and bottom side surfaces 30,32 extending rearwardly
from the abutment surface 28. Each top and bottom
surface is preferably provided with one of a pair of
planar surfaces 34,36, adjacent, but normal to the

abutment surface 28 for receiving working forces which



fromthe abutnment surface 28. Each top and bottom surface is preferably
provi ded wwon9aR3adisof a pair of planar surfaces 34,36, adj ac®GF/USHRR244%r nal
to the abutnment surface 28 for receiving working forces which WO

99/ 23315 . PCT/ US98/ 22448 -6- are
oblique to the normal working force diréetion 24. The top side surface 30
i's provided with a retainer pocket 38 having a bottom 40 and a side

abut ment 42. The side abutnment 42 faces in the sane direction as 5 t he
direction of the normal direction 24 of the working forces and extends in a
direction noraEs QRLidmEe Ne? nele RPRIRMY YOFEENY FREFE oRLDACt YRR 2ot h 14

gFlg 1) is prﬁéeEa@|yla@pgﬁﬁﬂa@etmoa1§hpf@vi@é&awﬂtnrQUﬁdt&mgaglng edgeh44 :
or 10 penetratin oun re poun ryLon 46. The
mounti ng end PRTET g iggh%%%n% ﬂa§8t€%%e?@ ﬁﬁgs%c§%% gb?EF8882§bdeflned by
top and bott orasi sibdal Albutfedbt, 42efacendini ghe bame divemblibn 88, 56 and an

abut nent urfqﬁg ggrg%tgﬁ gt&g §5ﬁ$f SOELEL 4 gﬁ 248 égh mates with

abut nent urface or trans errlng S into the
adapter in th@onblnglfqrcestaad gxtapﬁﬁuhg aoéé§§ConnTn@rm@é &Ad bottom

sidewal | s 50, og EmﬁlS%EPRQHg' Eb%éoaﬁeeusﬂr il on wi th each having a
pl anar surface %0 whi ch™mate w t 5 ectl Eg of the gbanar

surfaces 34,36 of the n3§6 EBOBP 9ﬁe(§aﬁpté PEP FF& YePPRE G0l i que
forces aCtlnngﬂhtaeshaebhf&%wa&Hngbanaoaﬁgaglﬁg éhgeadapﬁem 12. The tooth

L 250 e Suetelallicend Sebidiheh ok a0 @RAINIGE dpposed,
enbodi ment shpwegiba #6.t ofhei dewaking0end portion 46 has a nose :
receiving socket 48 (Fig. 2} defined by top and bottom:
sidewalls 50,52, left and right hand sidewalls 54,56
and an abutment surface 58 at the bottom of the socket
15 48, which mates with. abutment surface 28 of the
adapter 12 for transferring loads into the adapter in
the normal direction of working forces 24. The top
and bottom sidewalls 50,52 have a stepped interior
configuration with each having a planar surface 60,62
20 which mate with a respective one of the planar
surfaces 34,36 of the nose 20 of the adapter 12 for
transferring oblique forces acting on the tooth 14
" into the nose 20 of the adapter 12.
The tooth 14 also has a generally
25 rectangular retainer opening 64 disposed through one
of the sidewalls of the mounting end portion 46,
which, in the embodiment shown, is in top sidewall 50.
The retainer opening 64 has a pair of opposing end
surfaces 66,68 and a pair of opposing side surfaces
30 70,72. When the tooth 14 is mounted onto the adapter,
the retainer pocket 38 of the adapter 12 is disposed
in registry with the retainer opening 64. The side
surface 70, which faces in a direction opposite to the
normal working force direction 24 defines a first



The retainer opening 64 has a pair of opposing end surfaces 66,68 and a
pai r of oppswdesp3sisie surfaces 30 70,72. Wen the tooth l4pCEUSIsR448d
onto the adapter, the retai ner pocket 38 of the adapter 12 is disposed in
registry with the retainer opening 64. The side surface 70, which faces in
a direction opposite to the normal working force direction 24 defines a
first WD 99/ 23315 PCT/ US98/ 22448
-7- abutnent that is disposed:in a spaced opposing relation to the side
abut ment or second abutnent 42. The end surfaces 66,68 of opening 64 are
di sposed a pred@imﬁmmm& st sntiesmpmerd J‘tmqorspﬂ'aml tdp@oxsfie:g' ng 5 with a

pr edet er m ned S e - sik a{gquﬁ@é]_l 5%(1:%& yﬁt}#m I ncl udes
an el ongat ed S%)I’I ngﬂ? et al nEe}%' %w n ong i tudi ntq axl s %e retai ner
76 is prefer ab'rlgeaﬁndn@\@gf%q:e%a%ﬁwﬂg %rﬁﬂerrué%gec%far@ imposieskla or ot her

suitable 10 r@f@aeteﬁﬁiﬁé&edﬁ@aﬂwlm & P ProwldeO RS idgsnisigles 78, 80,

a pair of opp05|te end portions 8 d an integral convolute spring
shdensids B

portion 865betWielR 2 eredeterrinemhsiend Ffle retainer 76 is of a

t hi ckness sufficient to 'ﬂl@élfﬂ@cl@aﬁiéﬂ el dan aly et 11090 iGfellidedli sposed
bel ow a phantom | ine 89 . d a,Seco el.evatignal .por 90

di sposed above? ]ill?lg %@at%%c g p%‘? FHH82 %%xa%esngdaf qa %Eﬁi rlend| ng
therefromw t haxis h'é’?con't‘hee:set)alméne 76 ris mteaﬁmtahﬂnalarparnhegrd sufficient

di stance to prggégfng 8?{%%?“&% %\ﬁc%hstﬁeéﬁ.r edet grd ey, 4 t[%{etglté] Llerr]

bet ween the flanges rea predeterm ne th L[err]
of the refdi nemebabnl ngesainghe %p*lil%bu%?ta @rige 9% eurgitidees eidasw t he

forcible conpregspen 9fphbe SLIGHPEEIVE EA@MPbES]dNARS, dIPNeEOMEN essed
length L2 to integral convolute spring portion 86 between the end

portions 82,84. The retainer 76 is of a thickness
sufficient to define a first elevational portion 88

15 disposed below a phantom line 89 in Fig. 3 and a
second elevational portion 90 disposed above line 89.
Each end portion 82,84 has a flange 92 extending
therefrom within the confines of the first elevational
portion a sufficient distance to provide the retainer

20 76 with a predetermined length L, between the flanges
92 that is greater than the predetermined length L, of
the retainer opening 64. The spring portion 86 is
adapted to allow the forcible compression of the
retainer 76 from its longer non-compressed length L, to

25 a shorter compressed length sufficient equal to or
less than the retainer opening length L, to permit the
insertion of the flanges through the retainer opening
64. When the retainer is in its mounted position, as
best shown in Fig. 3, the flanges 92 extend beyond the

30 retainer opening 64 and are positioned to engage an
interior surface 94 of the top sidewall 50 to lock the
retainer 76 in place in its tooth retaining position
wherein the first elevational portion 88 of the
retainer 76 is disposed in the retainer pocket 38



25 a shorter conpressed |length sufficient equal to or |ess than.the .
retai ner oNMIMP31ength Llerr] to permt the insertion of tRETIUSASZIA4S

t hrough the retai ner opening 64. Wien the retainer is in its nounted
position, as best shown in Fig. 3, the flanges 92 extend beyond the 30
retai ner opening 64 and are positioned-Be engage an i-nterior surface 94 of
the top sidewall 50 to lock the retainer 76 in place in its tooth retaining
position wherein the first elevational portion 88 of the retainer 76 is

. di sposed in the retainer, pocket 38 WO 99/ 23315

PCT/ US98/ 22428exe oferbidme’si 18 IFQE e Fehaidneri 2 nks 8 38 in an
abutting rel afiut Mg hrd heer 5o ontt lbtlierasdcdd ad}dﬁrﬁ@@é@@@'n&'@ﬁéﬂ i onal

portion 90 is positiane retaJner pen n 4, where, the ot her side 80
Phereof is 5 89Faf HIRTatAPAes ROLTG 190 T HerLrichRd rbhrche. Ao bes!
shown in Fig. reﬂ;airtm: copemd ngy e64:pnheuge ploinet mmhéhﬁ sﬁdeh@o r’ehereef 6 is
formed by-a rali iner, with a
first set 5of e%lé%u%%ﬁg |n%q1‘giﬁ§tnl?%nfe:ﬁ?én% % "toward the
ot her side 80 and mnth-%Ssb%%ﬁdsh@wnointEEQSI%tsthﬁoc@wvmbudesposed bet ween
adj acent Onessﬁ’flﬁé‘egéiﬂﬁz?énsﬁ% of %@tfe@ﬁl@@ﬁ %tf@dfaﬂméaoggtﬁe ot her of

the sides 80 toward the one of the side of the end
portions 82i§ﬂ¥ﬁ3¥¥ﬁ¥r%@a}%%?r#%aﬁ%Q %l%%%t%ﬁd?%@ Hek_ 8he thereon that

proj ect aboverétfwus@f; ngipwrai por86. sEaCHE ofhé helbosses dREehaygga t ool
20" rospllti VIS SHS1HE OBerfhaesa’ Subrard; SRGLAEREY Fopolli GB%a pry
tooI (not shomnﬁhf@rseoupdesstngfthhe slots 100 belng disposed
' - between adjacent ones of the first set of slots 98 and
extending from the other of the sides 80 toward the
one of the sides 78. '

15 : BEach of the end portions 82,84 of the
retainer 76 has a upstanding boss 102 thereon that
project above the spring portion 86. Each of the
bosses 102 have a tool slot 104 formed therein that
opens toward its adjacent end surface 66, 68

20 respectively, of the opening 64, which are adapted to.
receive a pry tool (not shown) for compressing the
retainer 76 in order to permit the removal of the
retainer. The retainer 76 has a bottom surface 114
and a chamfered corner 116 between each of the end

25 portions 82,84 and the bottom surface 114 to
facilitate in the compression of the retainer 76 as it
is being placed into the retainer pocket 38.

The retention system 16 also preferably:
includes cover 106, which is adapted for receipt in

30 and sized to close the retainer opening 64 above the
retainer 76. The cover 106 may be constructed
entirely of an elastomeric material, such as rubber or
plastic, and provided with a plurality of fingers 108
that are adapted to be received into respective ones



retainer.76 in,order to permt the renoval of the retainer. The retainer
76 has a .botwoa®2331%5 ace 114 and a chanfered corner 116 bet weBETUSHR2448 t he
end 25 portions 82,84 and the bottom surface 114 to facilitate in the
conpression of the retainer 76 as it is being placed into the retainer
pocket 38. The retention system 16 al so-p+referably includes cover 106,
which is adapted for receipt in 30 and sized to close the retainer opening
64 above the retainer 76. The cover 106 nay be constructed entirely of an
el astoneric material, such as rubber or plastic, and provided with a

plurality of fafhgde indenleaved Sladgpt8d108 pE theeretainaro7fetpective

ones WO 99/ 333Ant debris from filling the slots during uBET/ Ug98/ 22448
-9- of the interl eaved slots 98,100, of the retainer. 76 to prevent debris

fromfilling t4 St tﬂﬁrﬂfQK%954A°Poﬁ§@@sifG F?dﬁr8§|898 6RVEpposi t e

ends of the califiich W< adiprallany ethalpd istapa BrdoedloaVEotiédf emed on 5
the i nward y f.aci

ng _si.de of . each of he oss 02.for retai t he cover
to the ret &6 wﬁﬁ@r naftarcifé}%/ ?‘n fJ; she i:ogsggvgloa 68A may
have a conposttamnﬁngthe(nqv&mexetmm uppanneap?ﬁortlon 107 and tongues
110A are nade of, g!ﬁﬁgi rﬁggﬁf, ower e r 109
. havi ng flngeréﬁl 'S cgﬁétruct rgﬁ%ne aI9 r%mggb%%r Pg% %%gna
i ncl udes a pryhaecy PO e tePnfgositiene n#heren agnvpper @ﬁbodlnent of

the present i @e%l&{l ﬁtﬁplﬁ&ctdﬁ%@sgalo@ %zrearda@.'ég%'f bqafs*&ﬂel%f s 15 shown
for use on a l7ar e qglenent or cket &g&_ shown) such ,appl i cati ons,
t

the | ar getOt odfHPRes SRt BT IS ﬁﬁﬂ?hﬁ@ n@ﬁﬁ&PgbﬁléﬂﬁEPer 120,
instead of to mmchaé)tﬁnsﬂ'@&ed tE oy et adesi Tafe® portion 109

also includes a pry groove 1lll on its opposite ends.
In another embodiment of the present

invention depicted in Figs. 6-8, a larger tooth 118 is

15 shown for use on a larger implement or bucket (not
shown). In such applications, the larger tooth 118 is
mounted to an intermediate member or couplexr 120,
instead of to an adapter. Also, it may be desirable
to use two retainers 122, rather than the single

20 retainexr 76 depicted in the first embodiment. In such
a case, the tooth 118 is provided with a pair of
retainer openings 124 disposed through the opposite
sidewalls 126,128 of the tooth. The coupler 120 has a
nose portion 130 similar to nose portion of the

25 adapter of the first embodiment, but has a pair of
retainer pockets 132, one of such pockets being formed
in a respective one of the side surfaces (not shown)
of the nose portion 130. Each of such pockets 132 are
positioned to be in registry with a respective one of

30 the retainer openings 124 when the tooth 118 is
mounted onto the coupler 120.

As is apparent from the drawings that the

features of the retainers 122 and their relationships
to the features of the retainer pockets 132 and



to use two retainers 122, rather than the single 20 retainer 76 depicted in
the first NOWRnt. In such a case, the tooth 118 is provPE3@SAH2M44%. pair.
of retainer openings 124 di sposed through the opposite sidewalls 126, 128 of
the tooth. The coupler 120 has a nose portion 130 simlar to nose portion
of the 25 adapter of the first enbodi m&®, but has a pair of retainer
pockets 132, one of such pockets being fornmed in a respective one of the
side surfaces (not shown) of the nose portion 130. Each of such pockets 132

are positionedto be in reqgistr a.re pectlve ne of_3Q.the retainer
openi ngs 124 &t e qpt?&lﬁl él)% arﬁ?urﬁlgﬁ' St &1 8 8"(3{?plt¢§? € As is
appar ent fr ofeait@rdsa\sind sellzdtidnshifpeataf dheoff itet remtlbodionentl1 22 and their

I hi ; ' ; 2 VO
colatl onshi Panle) hR B Fudle ddif 4P PRI 100 iRl h32 A per YO

retai ner opedesgriprioy &hanaafaris matardaamed nenpasaatandsiand
rel ationshi porfafeddie dd raily endpich imiti Gy, aé hehefd ehddied i@ 14k @ sim | ar

manner, further descrlptl er eof not ned necess and is 5
omitted as amFenodt s %ﬁ%ocgs"‘ "b‘g" é%ﬁféﬁl Yoreqns t't%g‘%/ oA tEe s
enbodi nent V\ﬁdHosreeesiiﬂMddDrmztmélmio those skilled in the art. Shown in

Figs. 10 and 11 is anot el nto IQur at i o the, e The main
di fference 10 between Tha rer{'l Ig‘" £ 61 n(%:tle{(; J|‘£n %?A&é B_.5 and retai ner

76A depi ct ed qonﬂ%sgsrat:l:(brarﬁbnlths ltdstaim@al rfgre 'ﬁ&txm dpfberemcewi th a

r ounded Q%tﬁgg A% Ghd 3 d Alderqd It@%nt_z%\%é ﬁ% ﬂﬁé i syriage 114 that

retainer t he_nose port adapter 12 is
provi ded wtrr%tw@ﬂ@%/ﬁ?mt@daw Figs. 10 and 11 is that

retainer 76A is provided with a rounded bottom surface
138, rather than the flat bottom surface 114 that
retainer 76 has. Also, the nose portion 20 of the

15 adapter 12 is provided with a pocket 38A having an
arcuate bottom 40A to match the rounded bottom surface
138 of retainer 76A. The rounded configuration of
retainer 76A and bottom 40A is advantageous in
providing the retainer 76A with a grater thickness,

20 while minimizing the amount of material removed to
provide the pocket 38A in adapter 12, thereby
increasing the strength of the adapter 12. The
retainer 76A is also provided with a pry pocket 140
and a pry slot 142 in each of the bosses 102A and .

25 flanges 92A, respectively, in place of the tool slots
104 shown in Figs. 3 and 4.

Other applications of the present invention
are also not shown or described, but will be readily
apparent to those skilled in the art. For instance,

30 the implement could as well be a ripper, with the
mounting portion being a ripper shank and the tool
being a ripper tip that is retained by the retainer of
the present invention. Such retainer can also be used

for retaining couplers to adapters, edge and corner



arcuate bottom 40A to match the rounded bottom surface 138 of retainer 76A.
The rounded wondgmus ati on of retainer 76A and bottom 40A i s ROYASISHIMBUS i N
providing the retainer 76A with a grater thickness, 20 while mnimzing

t he amount of material renmoved to provide the pocket 38A in adapter 12,

t hereby increasing the strength of the axepter 12. The retainer 76A is also
provided with a pry pocket 140 and a pry slot 142 in each of the bosses
102A and 25 flanges 92A, respectively, in place of the tool slots 104
shown in Figs. 3 and 4. O her applications of the present invention are

al so not shownpuveteesorsbed, bb@keUﬁ}Ibl@d¢%a®ndySQRﬁRﬂnﬂhowlﬁﬂ:HUSe skill ed

|0 the art. Fohinstagaen Qgpwéat%’ﬁé(?ﬁéand  SPPatiBd larkf Brd | pPEr, Wi LR

the mounting ortlon e|n being_a_ripper tip
that is retalnéﬂtﬁyd?ﬁetPefalﬁerBhl¥h%h%r%%%Pﬁ ¢hvieif iappermirg ret ai ner
can al so be usgizhipag hrekatBing couplers to adapters, edge and corner WO
99/ 23315 PCT/ US98/ 22448 - 11-
protectorsf%o buckets, blades and scraper bow s, as all of such

appl i cati ons agadostiréapl apptlieadihteyi ntended to fall within the scope of
t he appended cl ai ns heretpg. | ndust ] o
. ™ her ehge Bebagus! pbahaAPRLi cAl Lo e B S5k

nmechani cal retention sys s many - a van Fror Tetention
devi ces. For iaffamds, mahy pdwsvhagest af nprids rst@@31¢w dAeviegsenbl ed into

and removed 11 8t BegkehalbhCEnBOpKELeR? | ﬁ@@afﬁé@' P61 ORL g, 64 wi t hout
speci al tool ?h he exertion e amount o ffort. To
10 assembled into and removed from the retainer pocket 32

and retainer opening 64 without special tools and
without the exertion of a large amount of effoxrt. To
install, the retainer 76 is placed into the opening
and tapped down with the use of a hammer to compress

15 the convolute spring portion 86. Once the flanges 92
pass the sides of the opening 64, the spring portion
86 will re-expand to its non-compressed state, where
the flanges 92 will be seated against the interior
surface 94 of the sidewall 50. The cover 106 is put

20 in place to prevent the slots 96 from packing with
dirt or other debris during use. To remove, the cover
106 is pried out with a blade screwdriver. Such
screwdriver is then inserted into one of the tool
slots 104 and leverage is applied to the retainer 76

25 to cauge it to be compress and pried out of the
retainer pocket 32 and retainer opening 64.

With the retainer 76 in place, the tooth 14
is prevented from coming off the adapter 12 because it
acts as a stop between the first abutment 70 of the

30 1retainer opening 64 and the second abutment 42 of the
retainer pocket 40. Because of the elevational
gseparation between such abutments 70,42, the retainer
76 is loaded in shear therebetween. It should be
noted that the tooth 14 is assembled onto the adapter



install, the retainer 76 is placed into the opening and tapped down with
the use. of WO M@ to conpress 15 the convol ute spring poPCTAISYBEA48 Once
the flanges 92 pass the sides of the opening 64, the spring portion 86 wll
re-expand to its non-conpressed state, where the flanges 92 will be seated
against the interior surface 94 of t heldidewal | 50. The cover 106 is put 20
in place to prevent the slots 96 frompacking with dirt or other debris
during use. To renove, the cover 106 is pried out with a blade screwdriver.

Such screwdriver is then insert intq ,one of the tool slots 104 and

| everage i s appfledTENGH fét éﬁt?er 07% ff e HFSItion 24 @R®ss and
pried out of axies 2@ sintercgiockdty e a:‘uind\&chlbjermmmmmg :ﬁil aWt h the
retainer 76 i 4 ven of f. t he adapter
12 because |tCﬂ‘1%tc§Qlasfl Jb‘:‘t&&q‘%{tt\a\%e&nsﬁ%ﬁf @d E?éga(i? ft &' 30
retainer opersiuah ehean ﬁme@em bkt mrt@i G:Fn ttHhe rapposire pocket 40.
Because of thg fILVAL IqNals SERATAI Lhde Ve ahe Ude atdlBndsg W, 42, the

retainer 76 is | oaded in shear therebetvveen [t should be not ed that t he
tooth 14 is AsbHiXaFtAD 3R Hiprusuld tgsddiozempress the

PCT/ U598/224%tal|13're1127€)¥ my@maiﬁeﬁhﬁsvmksmﬁm@famyeﬁgm 24 al ong
SXIS 22 and c gﬁg%ebeqéenn éad Woverrerﬂiofr @dl rection ‘%g iteto
irection 24 of° t¥h ar WEDF LRIV t he
opposite 5 sitdes cﬁ&,e&ﬁ:aﬁmmeof etlee nNeongcwdihaibtaxies an? exfl tke end
0TSl IR, AR LY SRS I B B5TolE IR 5212 e TS
by the orientation of thke|epefFatibmart asie Fetainehe 122 in the
embodiment shown in Fig. 6-8 is .essentially the same
as that described for the first embodiment shown in
Figs. 1-5, except for the fact that two retainexrs are
15 employed, rather than one, and such retainers 122 are
located in a respective one of the sides of the tooth,
instead of in the top side wall as in the first
embodiment. _
Other aspects and advantages of the present
20 invention of this invention can be obtained through a
study of the drawings, the disclosure and the appended
claims.



10 retainer 76.in a direction transverse to the axis 22. The operation of
t he retainerwod233sm t he enbodi nent shown in Fig. 6-8 i s esspariushszdthe
sanme as that described for the first enbodi nent shown in Figs. 1-5, except
for the fact that two retainers are 15 enpl oyed, rather than one, and such
retainers 122 are located in a respectiveseone of the sides of the tooth,
instead of in the top side wall as in the first eﬁbodrnEﬁr“‘CFﬁ___EEpects

and advant ages of the present 20 invention of this i lﬁmm
obt ai ned through a study of the draw ngs, the di scl (mm ‘mﬂl ended
cl ai ns. WO 99/ 23315 Claims

PCT/ US98/ 22448 -13- Cains 1. A mechani cal retentlon system (16) for

detachably retaining a replaceable tool_(14) onto an 5 earthmorking
i npl ement (10), said |oneneﬁthEb§n¥ﬁ%}uH¢ Bl oR RS HRM nbhberfen2) with a

nmounting porti a&é&ﬁhbagla@éedm@ngeﬁerapm@e@bwoiocﬁlmhmmbﬁ\@dIzﬁg an
abut nent surface g%ﬁ% k force rece£V|¥g)conta t, mn%h a nag;Q? abut nent
surface (58 of2% FEingo PPLERSRt S 418 ¢ BRI 1 TP HIT Y dewal |
(50,52) with ahnchtdingraswohacéngbignpesi (12hakieh sk anguet g r espondi ng

o1 de surface (30,92e0l(83! dapunki 09 POLLLPD (204 csal digtenion system

(16) conprisin a gen gul ar ai ner openin 64) through
sai d si dewal | bag;ﬁg)aafabhemﬁuelS@IﬁyceséZQ)op@nf%gc%6n$Ch3V1m@ a pair of

opposi ng end S%Lege% (38n68) mae.dana QBhEmQﬁtOQtE’Pfé@S fs@'ﬁ éf”é%f&s (70,72),
one of said pair osi ng de_sSurfaces , I nin |rs
abut nent  (30) gﬁ@lségégengald tool (14) hav1ng a 31dewall ?50
with an interior surface (60) positionable along a
corresponding side surface (30,32) of said mounting
portion (20), said retention system (16) comprising;
a generally rectangular retainer opening
15 (64) through said sidewall (59,52) of the tool (14),
said opening (64) having a pair of opposing end
surfaces (66,68) and a pair of opposing side surfaces
(70,72), one of said pair of opposing side surfaces
{(70,72) defining a first abutment (70) and said end
20 surfaces {(66,68) being disposed a predetermined
distance apart to provide said opening (64) with a
predetermined length (L,) therebetween;
a retainer pocket (38) formed in said side
surface (30,32) of said mounting portion (46) and
25 ©positionable in registry with said retainer opening
(64}, said pocket (38) defining a second abutment (42)
oriented in an opposing relation to said first
abutment (70); and
an elongated spring retainer (76) having a
30 pair of opposite sides (78,80}, a pair of opposite end
portions (82,84), an integral convolute spring portion
{(86) and a thickness sufficient to define a first
elevational portion .(88) and a second elevational
portion {90), each end portion (82,84} having a flange



20 surfaces (66,68) being disposed a predeterm ned distance apart to .
provi de- saMP WP3MSng (64) with a predeterm ned | ength (L[ er PCY/US98/22448 _ )
t her ebet ween; a retainer pocket (38) formed in said side surface (30,32) of
said nounting portion (46) and 25 positionable in regi w th said '
retai ner opening (64), said pocket (38}4defining a secoﬁmﬁ Ilm Hmnﬁ",
oriented in an opposing relation to said first abutnent

el ongated spring retainer (76) having a 30 pair of opp05|te S|des f78 80),
a pair of op osite end_portions (82,684), an integral convolute spring
portion (86) 2% %?Yﬁ?@£ﬂ35§h§ﬁ? F%Feﬂ%ﬁhbndEF?nﬁoaf%FF§t°§Iéaaﬂlonal

portion (88)fﬂﬁ§taeB@Q@ﬁﬂoﬂhEvﬁbr@ﬂéh Pe8}s i ansh88icienchaendanekt i on
(82,84) havip

PCT/ US98/ 224% pﬁ3V1&%9§?1ng8ﬁﬁ?ﬂ§rtzgﬁbfwbﬁpmﬁtRFﬁdFﬁﬁrﬁbﬁFpnes of said
first el evatlemgthpéhi)i dret(W88n s=id ilzEmres diad)andat o prapeseesai d

t 7 t | il 92
that 15 o earadh Safarbeabebehinta 20t ke) ?@Ef a otqmndlles, 007 ner
openi ng (64)9PeRiBAgsfhPthg 9@@@|§préag)pgéthgna apﬁebenugaadepteﬁe forcible
conpr essi on @4 ébfo&reﬁﬁénﬁérﬁﬁlet Bofipk-8884 BnSuEf tﬁéemet%g R M7kt he

I nsertion of said_flanges throuygh sald retainer openin whereéin 10
said first eFevatisRarF pSPfﬁbﬁlFBS)tPsPGF§stEHe|hn§8F 1P§t§ﬁn§ﬁl§ocket

(38) where OﬂeaﬁgesatﬁrsugnsSéia)ratasﬁeﬁ 6péﬁtﬁ§r(él§)whérbﬁnan abutting
relationwth_s glse ond_a tnené é (§§ d segond el evational portion
(90) isq665|??6 FR-s58 P 8P ﬁPﬂg iBcA}SRREFE fFe ot her of
sai d sides (88jdthetadherspprkeh aBaﬁtWhgreebaeioﬁ watid sdidesfi(r7g) abut nent
(70) and of said retainer (76) is in an abutting relation with

' said second abutment (42) and said second elevational
portion (90) is positioned in said retainer opening
15 (64) where the other of said sides (80) thereof is in
an abutting relation with said first abutment (70) and
each of said flanges (92) are disposed in abutting
relation to said interior surface (94) of the sidewall
(50) of said tool (14).
20 | ' .
2. The retention system (16) of claim 1
wherein said implement (10) is a bucket.

3. The retention system (16) of claim 2
25 wherein said mounting member (12) is an adapter and
"said tool (14) is a bucket tooth.

4. The retention system (16) of claim 2
wherein said mounting member (12) of said implement
30 (10) includes a coupler and said mounting portion (20)

is on said coupler.

5. The retention system (16) of claim 1
wherein said implement (10) is a ripper and said



each of said f|anges (92) are disposed in abutting relation to said

I nterior suni@osfpst) of the sidewall (50) of said tool (14)pcrRsisr2ide
retention system (16) of claim1 wherein said inplenent (10) is a bucket.
3. The retention system (16) of claim2 25 wherein said nounting nenber
(12) is an adapter and said tool (14) Lgsa bucket tooﬂ“ﬂ“l“]lﬂﬂﬁ i on
system (16) of claim2 wherein said nounting nmenber ( M ANl e rent
30 (10) includes a coupler and said nounting portion (2b) is on sald
coupler. 5. The retention system (16) of claim1l wherein said inplenent

(10) is a rippeunariches aiethber W029942331ripper shank and said tool

PCT/ US98/ 22448, -, 15-. unt,i er (12) is a ripper shank and said tool
(14) is a ripd@ﬁ$tfﬁﬁgbghﬁ§% reterition system (16) of claiml1l 5 wherein
said retainer (76) is constructed fromspring steel. 7. The retention
system (16) of claim®6 er g | ol prek rehom(86) of said
10 retainer (76) is fo%ﬂed h%lgéggﬁﬁgpﬁtﬁygge?n#%P?eQSegigﬁgtg‘(96) cut
into sai d Pet ahexeiw @aidyneatadney; d{76ded Sorongrauskeds £rom) spxiaddi ng from
one of said sigles3(78) toward the other side (80) and with a second set of
said slots (100) bei.ng di sposed between 15 adjacent ones of said first set
of slots (98) and extending fromthe other of said sides (80) to the one of
said sides (78). 8. The 7et amnid aeteystieon E/Breal (a6 BE7/claim 6

wherein said convolute spring portion (86) of said

10 retainer (76) is formed by a plurality of interleaved
slots (96) cut into said retainer {(76), with a first
set of said slots (98) extending from one of said
sides (78) toward the other side (80) and with a
second set of said slots (100) being digposed between

15 adjacent ones of said first set of slots (98) and
extending from the other of said sides (80) to the one
of said sides (78).

8. The retention system (16) of claim 7
20 each of said end portions (82,84) of said retainer
{76) has a upstanding boss (102) thereon, each of said
bogses (102) having a tool slot (104} therein opening
toward its adjacent end surface (66,68) of the opening
(64) adapted to reteive a pry tool for compressing the
25 retainer (76) in order to permit the removal of the
retainer (76). -

9. The retention system {(16) of claim 8
including a cover (106} adapted for receipt in and
30 sized to close said opening (64) above said retainer
{76) .

10. The retention system (16} of claim 9

wherein said cover (106) is constructed of an



20 each of said end portions (82,84) of said retainer (76) has a .
upst andi ngWo99R381502) t hereon, each of said bosses (102) haPCmisas/22948 sl ot _

(104) therein opening toward its adjacent end_surface (66,68) of the
opening (64) adapted to receive a pry tool for coiiressin the 25 retainer

(76) in order to pernit the renpval of-ére ret alﬂ wmu ﬂ'lumlul retention
, L $ipt in and
. 765)

system (16) of claim8 including a cover (106)
30 sized to close said opening (64) above said retainer 10. The
retention system (16) of claim9 wherejn said cover, &}06) I s constructed of

an mo-99/2§§§§omeric material and is provided with a £Y2448 - 16-

el astoneric rof efirjernd(ie8 prehatiesran ddapted Walbd yrote fvegeist$108) that

d d b i ved | ' f id,j d
(95, 100) of CiRPRRT oo 45 e TRIRRT e L (BaF BFECI 21 m o

wher ei n each ule trtetdiosses(76)02) has a groove (112) and wherein said cover
(106) hassopposing si des, each side having a tongue (110) adapted to snap
into a 10” respective one of said grooves (112) for retaining said cover
(106) within said retaiker opesirgte¢saion |systremel(bhhaetdeclaiami her (76) for

detachably relai g &alPbACERL Bob8s (1d2) ORL® ANgddoveaiifypr ki ng

i npl ement (10), _said I pplenent (10) including a nounting, portion (20)
adapted to rctRd ENRERH tBR1d (qUYeT 490 BRS (IRFORMY nglaes; dedall (50, 52)
with a generadide restangub akohghei NE10Ppedapged 649 Shap Phedeher m ned
length (&Berriéséé@%f%grggghbfsgégd grooves (112) for retaining

said cover (106) within said retainer opening (64).

12. An elongated retainer (76) for
detachably retaining a replaceable tool (14) onto an
15 earthworking implement (10), said implement (10)
including a mounting portion (20) adapted to receive
said tool (14), said tool (14) having a sidewall
(50,52) with a generally rectangular retainer opening
(64) of a predetermined length (L,) therethrough, said
20 mounting portion (20) having a retainer pocket (38)
formed in a side surface (70) thereof positionable in
registry with said retainer opening (64), said
retainer (76) comprising:.
a pair of opposite side surfaces (78,80), a
25 pair of opposite end portions- (82,84), an integral
convolute spring portion (86) and a thickness
sufficient to define a first elevational portion (88)
and a second elevational portion (90), each end
portion (82,84) having a flange (92) extending
30 therefrom within the confines of said first
elevational portion (88) a sufficient distance to
provide said retainer with a predetermined length (L,)
between said flanges (92) that is greater than said
predetermined length (L, of said retainer opening



20 nounting portion (20) having a retainer pocket (38) formed in a side
surface (70wodmmsssf positionable in registry with said ret apCEUSI248Ng
(64), said retainer (76) conprising: a pair of opposite side surfaces
(78,80), a 25 pair of opposite end portions (BMCOWOI ute
spring portion (86) and a thickness suffimi ent td K

el evational portion (88) and a second el evati onali (g mﬂﬂﬂwu ach end
portion (82,84) having a flange (92) extending 30* there |n t he
confines of said first elevational portion (88) a sufficient distance to
provi de said ré&d4l nesaid t3pBiny cerartekon nkih )l hejing Edaated tserlday sai d
flanges (92) thad £Sr SIPP &o Sebdl ¥ QiR edvneky epghh dd-Lerr]) of

sai d retainer opem ng [ 23315

PCT/ US98/ 224483171(137‘13’( 634§n9%1&| UELEFIRPH R IRFFRIG6 ESe iR sttt ®f o al | ow

the forcible cogngestinged! ($hp tletaidiersditd)rdtihathAgeaiinengid) .
sufficient to permt the insertion of said flanges (92) through sai d

ret ai ner opr?enl ng (64). 5 13. The retainer (76) of claim 12 wherein said
retainer opening (64) has3a pbhe pétappasi (p)siafe clarifmacees v(theﬁZ:) one of

said pair of C Y/ ef ) RNt 70
10 V\Eerel n sa%)%% %%%i‘?%é)g%&?lﬁs %B'se%%eh adoa[‘st % él ed |§1 aZ]
opposi ng rel atsenfacesal@fv2kt abatokmaidPaiamf \MRH%SW%&&Jdiél r st

el evati onal pogﬁfggcé§8¥79f 78 gefgﬁgﬁ%eé gJ_?lEgt | S flinshis edrd dn sai d retainer

pocket (38) where one of said sal d retainer (76) is in an
abutting Al atveerairhsahddraekshd (3t n%ﬂlzﬁ) sarPadab

el evati onal (42) oriented in an opposing relation to said first

abutment (70), and wherein said first elevational
portion (88) of said retainer (76) is disposed in said
retainer pocket (38) where one of said sides (78) of
15 gaid retainer (76) is in an abutting relation with
said second abutment (42) and said second elevational
portion (90) is positioned in said retainer opening
(64) where the other of said sides (80) thereof is in
an abutting relation with said first abutment (70}.
20
14. The retainer (76} of claim 13 wherein
said sidewall (50,52) of the tool (14) has an interior
surface (94) and each of said flanges (92) are
disposed in abutting relation to said interior surface
25 {94) of the sidewall (50,52) of said tool (14).

15. The retainer (76) of claim 14 wherein
said retainer (76) has a bottom surface (114) and a
chamfered corner (116) between each of said end
30 portions (82,84) and the bottom surface (114).

16. A replaceable tool (14) for an
earthworking implement (10}, said implement (10)
including a mounting portion (20) adapted to receive



portion (90) is positioned in said retainer opening (64) where the other of
sai d si desW@W2BHereof is in an abutting relation with sai ®CIVUSSS/224881t ment
(70). 20 14. The retainer (76) of claim13 (50,52) of

the tool (14) has an interior surface (94) and mumﬁ fI nges (92)

are disposed in abutting relation to sald- |nter| (94) of the
sidewal | (50,52) of said tool (14). 15. The retai ner |n114
wher.ein said retainer (76) has a bottom surface (114) and a chanfered
corner (116) bet a end 30 portions (82,84) and the bottom
surface (114)52%18. f giégeﬁﬁ ehFBBPQ(Eﬂ)aPBFmﬁﬁteQPFﬁﬂsﬁkKﬁQ)lnplenent

(10), said |nﬁbg@@nfeeémylngcbuﬂtaetawmannalmatmagtagﬁtaaﬂk adaphed to
recel ve

23
PCT/U598/2244é§8g §s§Fadt88?1(1&?’aﬁ8dhavﬁhﬁe Fuzbacred80dubrydag(28) in
force recei viagrebainer pbtket 1f88)ngdaptedend sackave ah8klehgatied t 0Ol

(14) and & st G6ring’ 2gealill 13K) nghargfgg') B&S aPgRiehehtL a0aRied | O

recei ve an el g I ng retalner erern ft surfaces
(58) being ori® iebeg@ﬁepanﬁytﬁérsanera Lennumadl toi tbet hommal wor ki ng
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length between opposite flanges (92) on each end
portion (82,84) of the retainer (76), said tool (14)
comprising:

a sidewall (50) extending generally parallel

15 to said direction of working forces and having an
interior surface (94) positionable along said side
surface (130) of said mounting portion (20) of the
implement (10); and

a generally rectangular retainer opening

20 (64) through said sidewall {(50) of the tool (14), said
opening (64) having a pair'of opposing end surfaces
(66,68) disposed along a longitudinal axis-(??) of
said opening (64) and a pair of opposing side surfaces
(70,72), one of said pair of opposing side surfaces

25 (70,72) defining an abutment (70), said abutment (70)
facing in a direction generally opposite to said
direction of working forces and said longitudinal axis
(77) being oriented in a direction perpendicular to
said direction of working forces, and said end

30 surfaces (66,68) being disposed a predetermined
distance apart to provide said opening (64) with a
predetermined length (L,) therebetween, said length
(L,) being selected to receive the flanges (92) of said
spring retainer (86) when in a compressed state, but
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retai ner opening 20 (64) through said sidewall (50) of the tool (14), said
opening (64) having a pair of opposing end surtaces—(66,68) di sposed al ong

a longitudinal axis (77) of said openidi@-64) a sing side
surfaces (70,72), one of said pair of opposing Eﬂ“ﬂ‘mﬁ w&m (70,72)
defining an abutnment (70), said abutnent (70) fasing 1n & disrettion
generally opposite to said direction of working forces and said
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direction of a Rei ng

di sposed a prié%ge%efr;%rn d di %aﬁ%ﬁ%%rf%%o%rn%d; sai ggoge%?r?g (64) with a
predeterm ned length (L[err]) therebetween, said |length (L[err]) being
selected to receive the flanges (92) of sai d spring retainer (86) when in a
conpressed state, but WO 99/ 23315

PCT/ US98/ 22448 -19 - prevent the escape of said retainer (76) through said
retai ner opening (64) when in a non-conpressed state.




